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Abstra ct
T his paper dis c u ss e shydr ologlC al chara cte ristics in the Ma e
KLong Rive r
Ba sin in T haila nd. Fir stly, r ainfall distributio n cha ra cteristics a re
e x a min ed by u s lng daily rainfa[Ldata in sixte e n rainfaL[dbs e r v ato rie sI
se c o ndly, hydr ologl C ate v ents Ofthe tw oda m ba sin s we requ a=tativ ely
a n alyz ed. 1t w a sfo u ndthat, the re w a s a relatio n shipbetw e e nthe We ste r
n･
Mo n s o o n a nd the rain o c cLIrr e n C e S; Si Sa w at (Sri Naga rind) zo n e w a s
dr a ughtie rin the Ma eKlo ng RiverBa sin. Si Sa w at Da m Ba sin a nd
Kha oLa e m
Da m Ba sin, althoughthey a re clo s eto e a ch othe r(5 0 Kmin dista n ce), their
diffe re n c e s c o n c er lng hydr o]oglC alcha r a cteristic s a r ehigh1
1 .1ntr odu ctio n
A Lot of pape rs o nhydr olog]c al cha ra cte ristic s in a tr opl C al Mo n s o o n
reglO nhav ebe e npublished by m a ny hydr ologists･ Pa rtic ularLy･ dis c u s sio n s
in Cha o Phr aya Riv e rBasin ha v ebe e ndon e sin c ethe r eis a r eliable
hydr ologl C al data ba s e. Ho w eve r, the re a r ef w a c ade mic pape rs o
n the Ma c
KIo ng Riv erBa sin, T he refore, Hydr olog[c alcharact6ristic s ofthe Ma
e KIo ng
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Rive rBa sinis e x a min ed,
2. Outlin e ofthe Ma eKlo ng Riv e r
The Ma eKlo ng Riv e ris lo c atedin the w e st of T hailand a nd ha s abo rde r
with Myan mar･ The ba sin tota[are ais 3 0 8 0 0km
2
1 The Ma eKlo ng Riveris
c o mposed oftw o m ain tributa ries: the Khw a eYai Riv er and the Khwae No垂
Rive r. T he khw a eYai Riveris 4 5 0 km inle ngth a nd ha sa c atchm ent a r e a of
1 46 3 0 Km2, T he K hwa eNoi Riv erha s aLength of 3 2 0 km with a catchm e nt
are a of1 096 0 kmZ.
The clim ate of the Ma c K(o ng Ba sin m ay be divided into thre e s e a s o n s:
s um m e r(Febru a ry to May), the s o uthw e st m o n s o o n s e a s o n o r rainy s ea s o n
(May to October), W inte r o rthe n o rthe a st m o n s o o n s e a s o n(Octobe rto
Februa ry). But the reis n o r e al winte rin the Ma cKlo ng Riv e rba sin.
Z.～ Ge o一ogy
The Ma eK[o ng Riv e rBasinis c o mpo s ed ofthe ha rd ba s e r o cks with a lin e a r
distributio n fro m North to So uth a nd belo ngs to the Me s o s oic, the
Pale o z oic o rpr ote r o z oic e ra. The te rtia ry s oft s edim e nta ry r o cks, fo r m a
flat topography aJo ngthe upstre a mtributa rie s of Kw a eNoi a nd Kwa e Yai
riv e rs･ The qu ate rn a ry deposits fo r m l ng a n allu vio n do w n str e a m of
Ka n cha n abu ri a nd te rra c e alo ng the Kw a eNoi a nd Kw a eYai riv e rs, c ove r
the te rtia ry r o cks.
T he granite, gra nidiorite a nd dio rite,intr u sive rocks ofthe ba s e r o cks ar e
n otdistributed [in e ar[y.
the s oils of the Ma e KJo ng Rive r s(table l) are m o stly a”u vial with a
r elatjv ely high c o nte nt of c]ay･ T he s oils sho w ahigh natural fertility but
pre s e nt a po o r a ciditya nd a po o rinter nal drain age c apa clty a c c e ntu ated by
the topographic c onditio n s.
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Z.3 Topography
The Ma eKlong Riv e ris s u rrou nded,inits no rthe r npa rtandits c e ntr alpart
by m o untain sfr o m whe r eits tw otributa rie s ･ the Kwa eYai a nd the Kw a e
Noi, o rlgln ate tO flo win a hilly zone inte rc epted with so m eplain s up to
Ka n chan abu ri. Fr o mKa n cha n abu ri where the tw o tributa rie sjoJn uP tO
form the m ain river, the p一ain s c ove r, s o uthw a rd,[a rge]yboth ba nks ofthe
Mae Klong Riv er.
z. 4 Dis cha rge and RainfalLobs e rv atio n alsyste m
sixte en rainfa” stations(Fig.1)ar e u s ed fo rthe a n a一ysis ofthe Ma eKlo ng
Ba sin r ainfal[cha r a cte ristic sI T he period is cho s e nbetwe en 1 9 5 2and
1 9 94. T he statio n shav ediffe re ntr e c ordingle ngthsI The station 1 3 013 ha s
the一onge stle ngth with 4 3ye a rs a ndthe statio n1 314 Zthe sho rte stle ngth
with13 ye a rs･ The 16 statio n s a r e spatia[ly cho s en,in a n atte mpt to m et
a unifo r m m ap repa rtition ･ The Lenght take sinto c o n side ratio n the tim e
s e rie s witho ut a ny br e ak･ If the s o uth w e stis w e”fu r nishedin station s,
the n o rth m o u ntain o u s a nd the we st, bo unded by Myan ma ris la cking
stations to have a unifo r m c ove n ng ofthe Ma cKlo ng Rive r･
The gaglng Station r e c o rds at T ho ngPha Phum a nd Si Sawat wil[be u s ed to
study the dis charge cha ra cte rist
'
icsI The study re c o rding pe riod at K ha o
La e mDa misfrom 1 9 8 4to 1 9 96, a ndfr o m1 980 to 199 4at Sri Naga rind
Da m.
2.5 Land us e
T he Ma cKIo ng Riv er
-
LS m ainly co v e r ed by the fore stLa nd, with 7 3
0/o ofthe
total ba sin a r e a. Agric ultu r eis the s e c ondla rge st a r e awith 1 815% ofthe
totaLba sin a r e a. the majo r c r ops are:s uga r C a n e(7 8･7 %), rice(3･6 %), field
c r op(3.2 1 %), o rchard tr e e s(2･7 2%)･ T he w ate r･s u rfa c e o c cupie s 7･0 6 %of
the totalba sin a re a.
2. 6 Rainfa一la nd Discharge Cha ra cte ristic sin the Ma eKlo ng Riv e rBa sin
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The n o rtheast m o n s o o nbegin slate rin the Ma c KLong Basin tha nin the
n o rthe r n a nd n o rthe a ste r nparts pfThailand. T he n o rthe a stwind c o m e sat
Octobe r e nding o r e a rly Nove mber a nd is dir e cted e a ste rly･ Jt c r e ate s a
de clin ein te mpe ratu rebutle s s c oEde rthanin the No rth･
hl Febr u a ry, the n o rthe a st wind, pre s e nt in the Ma e K[o ng Rive rfro m
Octobe rto Febru a ry, shifts e a ste｢ly o｢ mo re s o uthe a sterly a nd a rethen
c alLedthe s outhe a st winds.
T he r e a re many rainfallobs er vato rie sin the Ma e K[o ng Riv e rBa sin･ ln
order to e x a min e r ainfallcha ra cte ristic s over the Ma e K[ong River Ba sin,
sixte e nr ainfal[obser vato ries were s ele cted by taking into ac c o u nt the
ho m oge n eity oftheir distributio n. Figure 2 show stim e s e ries of m axim u m
a nd minim um a nu aLrainfaLlof e a ch ye a rpicked upfro mthe gLV e ndata.
Sm o othing w a sdo n e withthe m o v mg ave rage method be c a u s epe riodicitie s
in hydr ologic tim e s erie sc o uld n otbe de riv ed.
Figure3 shows tim e serie s s m o othed witha
-fiv ete r m s m o v[ng ave rage .
1tis indic ated that o s ciJlatio nis La rge u ntil 1 9 7 7, but is s m alle r after
that
,
a nd thenlo ng tim etre nd gradu a[Ey de s c e nds. On the othe rha nd, the
c u rve of minim u m a nnu alr ainfa]lsho w sthat altho ugh a de c r e a sl ng trend
is show n u ntil 1 9 83
,
tim e tr end afte r that in c r e a s e s m ore or le s s
radic a[[y.
T he probabi[ity a s s e s s m e ntfo r a n n u alr infaL[o v e r ag[ v e nba sin a r e ais
do n eby u slng Sixte e n r ajnfa[lpoints. 1n figur e4, the a n n u a[ r ainfa[I Le s s
tha n a ny cho s e nprobability(1 0, 5 0a nd 9 0pe r c e nt)a re show n. T his Figu re
shows that the tw o r egio n s(rainfa[lstations 13 0 8 3and 4 701 2) ar ein a
verydro ught c o nditio n.a c c e ntu ated by the m o u ntain o u szo n ein the c e ntral
a re a of the upstr e a mba sin a re a.
T he r ainin the Ma eKlo ngRiverBa sinis s ubje ctto the So uthw e st Mo n s o o n.
T he ra[ ny m o nths a refro m Mayto Octobe r. T hey ar ein a c c o rdan ce with the
o c c u rr e n c e s ofthe Southwe st Mons o on(Fig. 6 a nd Fig. 7). T he dr oughty
m o nths are De c e mbe r, Ja n u a ry and Febru a ry. The histogra m s of the 1 6
statio n s sho w that a ma xim u m a n nua[ rainfall of 2 8 8 9m m with a n ot
e■xc eede nce probability of 9 7.7 3 %, a retu rnpe riod of 4 4ye a rs, a nd a
minim u m of2 0 2m mhave be e n obs e rv ed inthe Ma eK[o ng Rive rBa sin.
An nual rainfaHs with the highe st abso[ute frequ e n cy a r egw e nin the
follow lng tab一e:
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statio n 1 3 01 13 0 2 1 3 03 2 1 3 0 53 1 3 0 6 3 1 3 08 31 4 2 1 3 1 71 1 3 211
m m 9 0 0 1 0 0 0 9 00 1 5 5 0 Z 5 5 0 850 165 85 0■ 1350
statio n 4 70 1 2 4 70 2 2 4 7 0 4 2 4 70 5 Z 5 2 02 2 5 3 01 2 630 4
m m l O5 0 6 0 0 1 05 0 1 Z 5 0 1 4 5 0 11 5 0 1 4 00
Fo
l
r ea ch statio n, a c u m ulativ efreque n cy distributio n curv e w a s obtain ed
by plotting the a n n u al rainfaH data agal n St the calc ulated v alu es of n ot
e x c e ed n c eprobabiLity (Weibul method), o n a a rithm etic pr obabiLity
paper･ For alLthe station s, the annual rainfall v alues plot as a str aight
line indic ating that they are n o r m ally distributed･ the refor e, the m e a n
(5 0 %probabiLity), the sta nda rd de viation and the dro ught probabi[ity c an
be de rived,(table 2).
T he lo west sta nda rd de viatio n(1 7 8.41m m)is giv e nby statio n 630 4Zand
the highe stby Si SawatStatio n(60 0m m).The highe st m e a n(2 21 6m m)is
glVe n atStatio n1 3 0 6 3a nd theLo w e st m e an at statio n1 3 0 3 2with 8 9 5,3S
m m.
Hydr ologic aL Cha racte ristic sbetw e e nthe tw o Da m Ba sin, Sri Naga rind(Si
sa w at)a nd K ha oLa e mDa m Ba sin Ar e a s a r e als o c o mpa r edin this pape r･
The r elatio n ship betw e e n rainfa一la nd run off is gw e nin 月g1 71 n the tw o
are as
,
run off depth is le s stha n rainfaLL depth. ln Khao La e mDa m Ba sin
Ar e a
, ye a rly r u n offrateis abo ut 6 5to 7 5 %･ ln Sri Naga rind, ye a rly run off
r ateis abo ut39to 49 %.
Rainfa= a m o u ntComparis o nis gl V e nin Fig.8. The rainfaLLa m o u ntis highe r
a s m u cha stwic e at Kha oLa e mDa m Ba sin a r e a.
T he flo w du ration c urve s ofthe two stations we r edra w n and the r e s uLts
in the Ba sin Ar e aC ha ra cteristic s(Table 3) show that highe rdis cha rge s
a re obtainedin Kha oLa e mDa m Ba sin a r e a(Fig, 10),
Co n clusio n
ln Ma eKlo ng Rive rBa sin, the n o rthernpart re c eive s m o re rainfL tha nthe
s o uth(abo utdo ubJe), rea ching an a n n u a[pe ak of m o retha n2 5 0 0m m ･ Fro m
station 1 3 01 3
,
s o uthw ard, a n n ua[rainfal[ is le s stha n1 5 0 0m m･ Station
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6l'308 3 is the statio n withthe highe st se v e r edr o ughty c o nditio n.
The ge n e ral a n n u al r ainfalltre nd in the Ma e KIo ng Rive rBa sin sho w sa
c o ntin u o u sde c r e a sJng Ofr ainfalLa m o u ntfrom ye a rto ye a r･ The So uthw est
Monsわon brings the maxim u mqu a ntity of rain to Kha o La em Da
L
m Ba sin
a rea, fr o mMayto Octobe r o rNo v e mber, explain lng the double qu a ntity of
rainfalin Kha oLa e mDa m.
Ye a rly r u n offrate is highe r a s m u ch a stwic e at K ha o La e m Da m Ba sin
a r e a. Altho ugh its c atchm e nt a re ais thr e etim e sIe s stha n that of Sri
Naga rind, Kha oLa e mDa mBa sin a re apre s e nts the highe st dis cha rge s, s u ch
as the a n n u a[ m axim um dis charge, the 9 5, 1 85, 2 7 5a nd 3 5 5 day dis charge,
pr edicting the refo r e abette rpr o spe ctive ofr u r a[de v elopm e nt(Ffg･ 10)･
Refe re n c e
Ray K. Lin sley, J R. , Max A. Kohle r, Jo s eph L. H･ Pa ulhu s, 1949, Applied
Hydr o[ogy. McGra w- HimCivilEngin e e r mg Se rie s.
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